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Abstract. Sorting or selection is one of a series of post-harvest activities which are generally
carried out on a packing ward or in a garden with the aim of separating suitable and unfit fruit to
be marketed. Sorting is also carried out to meet the quality requirements set by the government
or market. Sorting process usually using a manual method. This is less efficient because
sometimes the fruit is not sorted properly, resulting in good quality sorted at poor quality. Based
on that, technology is needed that can help farmers in detection the quality of citrus fruits. Digital
image processing is one technique that can be used to identify the quality of citrus reticulata.
KNN is a method uses a supervised algorithm that stores all available cases and classifies new
cases based on a similarity measure. The purpose of this algorithm is to identify new objects
based on attributes and training data. The accuracy of this application is 100% for k 3 and 93%
for k 5.
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1. Introduction
Indonesia is among the second largest citrus importers in ASEAN after Malaysia, with import volumes,
especially sweet oranges 127,041 tons during the period 2005-2009 with an average of 25,408 tons
per year, equivalent to US $ 17,464,186 / year. While for tangerines or mandarins (citrus reticulata),
during the period 2005-2009 it reached 504,063 tons or around 100,813 tons per year. value reached
US $ 80,569,300 [1]. In the other hand the production of horticultural commodities during the period
of 2010-2014 shows a fluctuated pattern. This happens not only on vegetable commodities, but also
in commodity groups fruit and floriculture. During the period of 2010-2014, the pace the highest
production growth is in the mango commodity by 21.95% / year. The smallest growth rate of
production is oranges growing below 4.13% / year [2]. One of the reason caused by the epidemic of
CVPD disease (Citrus Vein Phloem Degeneration). The disease caused by Gram negative bacteria
called Liberobacter asiaticus attack on the citrus fruit growth process and until now has not yet
completed control for the outbreak of this disease [3].
Citrus fruits are the primary fruit crop in international trade in terms of value [4] and one of the most
frequently consumed [5]. Citrus is the most economically important tree fruit crop in the world [6].
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Citrus is one of the commodities of fruits that have an important role in the world market as well as
domestically, both in form fresh and processed. Citrus Reticulata is a widely cultivated fruit tree in
many warm temperate to tropical areas such as Indonesia. The characteristic of citrus reticulate is
small and evergreen, and grows about 8 m tall and has axillary thorns. Mandarin fruits are reddish
orange in color with resemblance to tangerines. The quality is largely determined by external quality
(skin color, fruit size, skin texture, and skin smoothness) and internal quality (fruit juice content,
sugar content, acid content, sugar / acid ratio and fruit juice color). Although the appearance of the
oranges of the archipelago is relatively less attractive than that of imported oranges, the internal
quality, especially the nutritional value of the juice, is certainly better than that of imported oranges,
which have been in storage for months [7].
Sorting or selection is any process of arranging items systematically, and has two common, yet distinct
meanings: ordering: arranging items in a sequence ordered by some criterion; categorizing: grouping
items with similar properties. In plant selection is one of a series of post-harvest activities which are
generally carried out on a packing ward or in a garden with the aim of separating suitable and unfit.
Sorting is also carried out to meet the quality requirements set by the government or market. Sorting
process usually using a manual method. This is less efficient because sometimes the fruit is not sorted
properly, resulting in good quality sorted at poor quality. Based on that, technology is needed that
can help farmers in identifying the quality of citrus fruits. Digital image processing is one technique
that can be used to identify the quality of citrus reticulata. KNN is a method uses a supervised
algorithm that stores all available cases and classifies new cases based on a similarity measure. The
purpose of this algorithm is to identify new objects based on attributes and training data. The purpose
of designing and identifying the quality of Citrus Reticulata.
2. Literature Review
Literature review that will be used for this research are
2.1. Citrus Reticulata
Grading is the process of altering and enhancing the color of a motion picture. In this case is a process
after sort to classify the fruit based on quality, namely, size, weight, color, shape, texture, and fruit
freedom from foreign dirt or material. The role of government is not limited to marketing. But the
most important is the determination of fruit standardization, which includes fruit quality. In
connection with the standardization of the fruit, the Indonesian National Standard (SNI) classifies
citrus fruits into 3 classes based on the weight or diameter of the fruit [8].
A. Super Quality: super citrus reticula that reflects the variety / commercial type, free from damage or
100 % full color natural, unless the damage is very small, big size.
B. A Quality: A quality citrus reticula that reflects the characteristics of varieties / types
commercial, with minor damage allowed as follows: slight deviation in form; slight irregularities in
skin color; slight irregularities in the skin associated with fruit formation; slight defects in the skin.
Total area with maximum deviation and defects is 10% the total fruit surface area and deviations are
not allowed affect the quality of fruit.
C. B Quality, B quality citrus reticula that that reflects the characteristics of varieties or types
commercial, with minor damage allowed as follows: slight deviation in form; slight irregularities in
skin color; slight irregularities in the skin associated with fruit formation; slight defects in the skin.
Total area experiencing a maximum deviation and defect of 15% of the total area the surface of the
fruit and the deviation must not affect quality of fruit.
2.2. Image Processing
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Image segmentation is the separation of one object with another object in an image or between objects
with a background contained in an image [9]. With this segmentation position, each object in the
image can be taken individually so that it can be used as input for other processes. Image
segmentation is an important step in the image processing process. After the object is successfully
segmented, the results of this segmentation will be used for further processes that can be carried out
on an image, for example the process of image identification, the process of identifying objects or
feature extractions in the image. RGB is an additive model works like light [10]. For variables of
class uint8 (and 8-bit images) [11].
2.3. K – nearest neighbor Method
K nearest neighbors is a simple algorithm that stores all available cases and classifies new cases based
on a similarity measure. A case is classified by a majority vote of its neighbors, with the case being
assigned to the class most common amongst its K nearest neighbors measured by a distance function.
Where,
dij = distance between two vector I dan j; xik = testing data; xjk = sampel data
3. Working Methodology
3.1. Identification
Sorting the quality of Citrus Reticulata by citrus farmers. Sample citrus fruit is obtained from the village
of Sukamakmur, Ajung, Jember East Java Indonesia sample obtained as many as 90 oranges with
each quality 30 fruits namely; the quality of Super is 30 oranges, quality A is 30 oranges, quality B
of 30 oranges. Variable value to distinguish fruit quality among others on quality Super values of R:
110.97 74.23, G: 99.21-76.88, B: 36.62-23.96, Area: 10558-7021, on quality A value R: 123,45-
68,96, G: 97,16-65,55, B: 35,35- 22,7, Area: 7003-5696, in quality B value R: 127,98-75,65, G:
102,69-65,26, B: 36,48-21,57, Area: 5682-4493.The figure of Citrus Reticula
Super Quality A Quality B Quality
Figure 1. Citrus Reticulata
3.2. Data Analysis
The results obtained from the application are in the form of information whether the Citrus Reticula fruit
is super quality, A Quality or B Quality. Figure 2 is flowchart system that will show the process of
application.
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Figure 2 Flowchart system
a. Input Citrus Reticula Image, the process of taking an image in a room with minimal lighting. Take
an image using cardboard made in cuboid with a layer of white paper as background. There is a
mini cube or studio the hollow part that serves as a lighting place and image capture. The lighting
used is three Panasonic LED lights are 15 Watt each. Take with a distance of 30cm from the top.
The image is input with JPEG format size 400x300. The scenario process for citrus reticulata can
be seen in Figure 3. This scenario will reduce the noise from the image.
Figure 3. Scenario for Taking Citrus Pictures
b. Color Filtering, A digital image is nothing more than data—numbers indicating variations of red,
green, and blue at a particular location on a grid of pixels. Most of the time, we view these pixels
as miniature rectangles sandwiched together on a computer screen. With a little creative thinking
and some lower level manipulation of pixels with code, however, we can display that information
in a myriad of ways make the background white to black so that the pixel value is 0.
c. RGB, is an additive color model in which red, green and blue light are added together in various
ways to reproduce a broad array of colors. The name of the model comes from the initials of the
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three additive primary colors, red, green, and blue. This process is carried out to determine the color
levels of Red, Green, Blue contained in the image.
d. Binary, this process will change the image of the citrus that has been inputted into an image binary
is a black and white image. The simplest type of image which is used widely in a variety of
industrial and medical applications is binary, i.e. a black-and-white or silhouette image. Binary
image processing has several advantages but some corresponding drawbacks: Easy to acquire:
simple digital cameras can be used together with very simple frame stores, or low-cost scanners, or
thresholding may be applied to grey-level images. Low storage: no more than 1 bit/pixel, often this
can be reduced as such images are very amenable to compression (e.g. run-length coding). Simple
processing: the algorithms are in most cases much simpler than those applied to grey-level images.
e. Morphology, filtering is used to remove a noise that is present on binaryized images.
f. White area, take the white area value on the filtered image using closing morphology.
g. KNN, there are several stages in determining the K-NN value. The first stage is to determine the
closest value or commonly referred to as K. The second stage is measuring the distance of the
training data test with Euclidean Distance, the results of which are still not regular. The third stage
is to measure the shortest distance and sort it. The last stage of the determination of K-NN was to
conclude the results of the input included in the fruit with Super quality, quality A, or quality B.
4. Experiment and Result
The KNN process identifies using the closest distance of the test data. This algorithm determines the
quality of Super, quality A, and Quality B in Citrus Reticula using RGB values and broad values.
Before identifying the thing that is done is determining the value of k. Then calculate the test data
with training data using the euclidien distance formula. After that do the data sequencing results from
the calculation of training data with test data. Voting most of the k values. The following are the final
results of the program created in figure 4.
Figure 4. Interface Program
The results of testing use 15 test data with each quality amounting to 5. Table 1 using 3 K and Table 2
using 5 k.
Table 1. The First Testing k 3
Sample Class Data Result
1 S Quality RIGHT
2 S Quality RIGHT
3 S Quality RIGHT
4 S Quality RIGHT
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5 S Quality RIGHT
6
7
8
9
10
11
12
13
14
15
A Quality
A Quality
A Quality
A Quality
A Quality
B Quality
B Quality
B Quality
B Quality
B Quality
RIGHT
RIGHT
RIGHT
RIGHT
RIGHT
RIGHT
RIGHT
RIGHT
RIGHT
RIGHT
In Table 1 shows that the testing process in the program can identify all test data total 15 samples. When
calculated in percent, the following are:
Percentage raw = x 100%
= x 100%
= 100%
Table 2. The Second Testing using k 5
Sample Class Data Result
1 Super Quality RIGHT
2 Super Quality RIGHT
3 Super Quality RIGHT
4 Super Quality RIGHT
5 Super Quality RIGHT
6
7
8
9
10
11
12
13
14
15
A Quality
A Quality
A Quality
A Quality
A Quality
B Quality
B Quality
B Quality
B Quality
B Quality
RIGHT
RIGHT
RIGHT
RIGHT
RIGHT
RIGHT
WRONG
RIGHT
RIGHT
RIGHT
In Table 2 shows that the testing process in the program can identify all test data total 5 samples. When
calculated in percent, the following are:
Percentage medium= x 100%
= x 100%
= 93%
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5. Conclusion
Based on the problems that exist in the identification of the quality of citrus fruit, the following
conclusions:
1. Digital image processing application classifies the quality of citrus this is determined by using the
RGB value variable and area variable.
2. The accuracy of the identification of the quality of citrus using the K-NN method using the distance
value K = 3 is 100% while using the distance value K = 5 is 93%.
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